**Abstract**

Acid-sensing ion channels 1a (ASIC1a) are expressed in neurons of central nervous system of vertebrates. These receptors participate in normal and pathological conditions, such as learning and memory formation, fear and anxiety, depressive and addictive disorders. The actual processes that activate these receptors in the brain remain unclear since pH~50~ value for ASIC1A is about 5.8. In our previous studies we demonstrated that synthetic hydrophobic monoamines can potentiate or inhibit acid-sensing ion channels (ASICs) depending on subunit composition. With help of short screening of endogenous monoamines, based on previous structure-activity analysis, we found that histamine selectively potentiates ASIC1a channels.

The experiments were performed on the recombinant homomeric receptors ASIC1a, ASIC1b, ASIC2a and ASIC3 expressed in CHO cells using "whole-cell" patch clamp technique.

Except ASIC1 homomers, ASICs were not affected by 1 mM of histamine. Potentiating activity of histamine on ASIC1a demonstrated strong dependence on activating pH. Thus, 1 mM of histamine caused 190 ± 30% (n=6) potentiation in at pH=7.0 and only 14 ± 10% (n=5) at pH=5.0. Important to note that reliable potentiating effect was observed even for physiologically relevant concentrations of histamine (10 mkM), during low acidification (pH=7.0). Possible mechanism of histamine action on ASIC1a is in increase of protons affinity to receptor due to allosteric modulation of proton-binding site. This hypothesis need to be verified in future studies.

Our results shed light on one of the possible physiological mechanisms, underlying ASICs normal functioning in the brain.
